To assess quantitatively the completeness and clarity of author guidelines of international English-language journals in the biomedical and physical sciences, we randomly sampled 80 journals for which author guidelines were available online in English. The guidelines were reviewed for completeness and clarity in addressing 'aims and scope,' 'submission and post-submission processes,'
Introduction
Recent years have witnessed an exponential increase in the number of manuscript submissions from non-native English-speaking (NNES) countries, especially from emerging regions such as China, South America, and the Middle East 1,2. Authors, especially those from NNES countries, encounter many hurdles during the submission or publication process: insufficient familiarity with the target journal, failure to understand author guidelines or ethics policies, and inability to determine the journal editor's expectations 2 or when to seek editorial assistance 3 .
Concurrently, journal editors have to sift through numerous manuscripts to eliminate articles that do not meet the journal requirements 4 . According to the Committee on Publication Ethics 5 , one of the best practices for journal editors is 'publishing guidance to authors on everything that is expected of them, reviewing author instructions regularly and providing links to relevant guidelines, and providing guidance about criteria for authorship and/or who should be listed as a contributor following the standards within the relevant field.'
Instructions for authors or author guidelines serve as a vital link between authors and journals, and therefore, should provide all essential information in an easy-to-understand format, including instructions about topics that are not easy for authors to learn about, such as ethics policies, plagiarism, word limitations, and availability of sample papers 4 . The fact that non-compliance with author guidelines is a commonly cited reason for delays in manuscript processing 6 suggests that either authors do not read journal guidelines carefully or the guidelines themselves are incomplete or unclear.
Results of a survey presented at the Council of Science Editors Annual Meeting 2013 7 showed that journal editors largely tended to view their own author guidelines as clear and complete, contrary to authors' general impression of journal guidelines. The highly variable nature and quality of author guidelines may account for these stark inconsistencies between authors' and journal editors' opinions.
Against this backdrop, we conducted a pilot study to assess the completeness and clarity of author guidelines of international English-language journals in the biomedical and physical sciences.
Materials & Methods
We randomly selected 80 journals (40 biomedical and 40 physical science journals) from the 2011 release of Journal Citation Reports® (Thomson Reuters). For inclusion, the journals had to have author guidelines available in English on their websites. Journals in the broad fields of social sciences and humanities were excluded from this study because of the highly variable structure and content of their author guidelines.
Journals in the humanities tend to have rather unstructured guidelines, unlike those in biomedical and physical sciences. Many humanities journals do not mandate the IMRAD structure, and often instruct authors to refer to style manuals such as the APA, instead of including specific guidelines on their website. Accordingly, many research papers in psychology, history, arts, media, communication, and finance follow an essay-like structure. Therefore, we excluded journals of social sciences and humanities from our study.
The selected guidelines were assessed by two of the study co-authors, who have considerable experience formatting manuscripts by NNES authors for journal submission. The assessment involved grading each set of guidelines for completeness and clarity in five primary categories: 'aims and scope,' 'submission and post-submission processes,' 'formatting instructions,' 'ethical requirements,' and 'authorship.' Each of these five categories was divided into subcategories, as shown in Supplementary Table 1. The assessors were calibrated for the assessment process before actual evaluation. At the start of the study, both assessors looked over a subset of the guidelines together and reached a consensus for what to look out for in each guideline and what would constitute a complete and clear instruction ( Supplementary Fig. 1 ). Each of the 20 subcategories was scored +1 if complete and +1 if clear, and 0 if incomplete or unclear. Thus, the highest possible score for a journal was 40.
The individual scores for completeness and clarity and the combined completeness-clarity score (hereafter, combined score) for each journal were recorded and converted into mean percentages.
The score sheet for a blinded sample is included as a supplementary table (See Supplementary Table 2) .
Results
No journal scored 100% with respect to completeness and clarity. In fact, the mean combined completeness-clarity score across journals was only 47.5%.
'Formatting instructions' was the most complete and clear category (mean completeness score, 60.2%; mean clarity score, 52%; mean combined score, 56.1%) across subject areas, and 'authorship,' the least complete and clear category (mean completeness score, 42.5%; mean clarity score, 36.7%; mean combined score, 39.6%; Supplementary Fig. 2 ). The mean combined scores for biomedical and physical science journals were 54.9% and 40.1%, respectively. Biomedical science journals were more complete and clear in all categories, except 'authorship.' The mean combined score for biomedical science journals showed the following trend: 'formatting instructions' scored the highest, followed by 'submission and post-submission processes,' 'aims and scope,' 'ethical requirements,' and 'authorship.' Physical science journals showed a slightly different pattern: 'formatting instructions' scored the highest, followed by 'authorship,' 'submission and post-submission processes,' 'aims and scope,' and 'ethical requirements' (Supplementary Fig. 3 ).
Next, we assessed which specific subcategories often had instructions missing or unclear. While subcategories such as submission requirements and process, reference style, headings, structure and style, table and artwork guidelines, and copyright policy scored more than 70% (combined score), several subcategories, namely, indexing information, sample paper availability, misconduct handling policy, and process for resolution of authorship issues scored less than 20%.
Under 'aims and scope,' details about target audience had a combined score of 25.6%. Policies for handling misconduct, if detected, scored the lowest (17.5%) in the 'ethical requirements' category. Under 'authorship,' details about authorship criteria lacked clarity and completeness (26.9%) (See Supplementary Fig. 4 ).
Supplementary Table 3 provides the cumulative scores for all 80 journals in each of the 20 subcategories. This table will help readers understand specific aspects that were lacking across author guidelines.
Discussion
Peer-reviewed scholarly and scientific literature remains a key repository for the advancement of knowledge acquired through research. Once material is published, a large audience gains access to it, and professionals in a given discipline can then challenge or corroborate the reported findings, thus building on the research.
Author guidelines play a crucial role in ensuring smooth publication of valuable research. When these guidelines, intended for both inexperienced and experienced authors, are incomplete or unclear, authors are left with little direction 8 . A previous study 9 found that 74% of 191 postdoctoral fellows were not aware of the authorship guidelines published by the American Physical Society or thought they were vague or open to multiple interpretations. Consistent with this line of thinking, the fact that no journal scored 100% for completeness and clarity in our study indicates a gap in the information supplied to authors, which can pose difficulties during submission and publication.
We found that 'formatting instructions' scored the highest with respect to completeness and clarity in case of our sample. This is logical given that many journals do not have large teams of in-house copyeditors, and hence emphasize accurate formatting by authors prior to submission 10 . Surprisingly, however, many of the sampled guidelines seemed to miss out information about manuscript categories and word limits. This information needs to be presented clearly, so that authors can factor them in at the manuscript-writing stage and avoid unnecessary back-and-forth with the journal editorial board. Easily available sample papers would also serve this purpose effectively.
Our assessment showed that descriptions of submission and post-submission processes tended to be unclear. Lack of clarity about submission and post-submission processes (things to be mentioned in the cover letter, things to be enclosed with the submission package, etc.) can cause unnecessary delays in cases where rapid publication is crucial.
Under 'aims and scope,' details about the journals' target audience were lacking. Often, in NNES countries, publishing in high-impact journals is essential for career progression 2 . In the absence of a clear description of a journal's target audience, such authors may well choose an inappropriate journal solely on the basis of the journal's impact factor, adding to the workload at the journal's end. We found that although details about ethics policies were included in most journals, journal policies for handling misconduct, if detected, were not outlined. With increasing cases of retractions due to ethical breaches 11 , it would definitely help if journals were to state these policies explicitly and provide concrete examples or case studies.
Previous studies have shown that conflicts about authorship and the percentage of related complaints and retractions have drastically increased 11 . Thus, conveying details about authorship in a clear and concise manner is of prime importance to both authors and journals. However, the fact that 'authorship' received the lowest completeness-clarity combined score in our study indicates that journals are not doing enough to generate awareness about authorship across the academic community.
It is encouraging that critical components such as statements on duplicate submissions and plagiarism and copyright issues scored more than 60% in our assessment. These issues are not easy to detect and fix at the manuscript submission and processing stages, but can later lead to retractions, which can be harmful to both the authors' and journals' reputation. Taken together, our findings indicate that journals, in general, should follow standard practices for drafting and revising author guidelines and should critically evaluate their guidelines regularly. The guidelines provided by the International Committee of Medical Journal Editors (ICMJE) 12 can be used as a starting point. Over the years, the ICMJE has issued updated versions of its Uniform Requirements for Manuscripts Submitted to Biomedical Journals and other statements relating to editorial policies 13 . According to the ICMJE website, over 500 biomedical journals subscribe to the guidelines. This is corroborated by our finding that biomedical science journals scored higher than physical science journals in most categories. However, the fact remains that many members of the scientific community are either unaware of the ICMJE guidelines or do not subscribe to them 13 . There may be a need to increase awareness about ICMJE among the author community and to establish a similar body for physical sciences and other disciplines.
Our study had a few limitations. First, since this was a pilot study, the sample was small and was limited to two broad disciplines. Nevertheless, the findings were adequate to indicate some striking trends that should be further examined. Second, the assessors' evaluations were based on their experience working with NNES authors and preparing manuscripts for submission; therefore, their assessment should not be considered the 'final verdict.' As a future direction to this study, it would be interesting to increase the sample size and validate the findings by involving a group of native and NNES authors as assessors. Further, it would help to compare the nature of pre-submission enquiries or manuscript-processing times between journals with high and low scores for completeness and clarity.
Conclusions
While author guidelines of many international Englishlanguage journals in the biomedical and physical sciences adequately address some essential aspects of manuscript preparation and submission, they often do not provide all the information needed as clearly as possible. Ensuring that author guidelines are complete and clear will allow authors to submit a more journal-compliant manuscript, reduce pre-submission enquiries, and expedite manuscript processing.
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